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The principal feature of tNs report period (December 27, 1965 - 
June 27, 1966) has been the successful completion of the Instrumenta- 
t ion f o r  the program and the i n i t i a t i o n  of routing observations of 
low surface brightness ce l e s t i a l  sources. 

The spectrophotometer i s  composed of a 10-inch, F% Newtonian 
I telescope feeding light t o  a prime focus-MewtonIan focus spectro- 

coud6 spectrograph. The wavelength control i s  achieved by the rotation 

by either a S1 o r  S20 photomultiplier constructed f o r  this program by 

photometer employing a 6-1/2 x 8-1/2 Inch replica grating ruled from 
the same master as the Kltt Peak National Observatory &-inch telescope 

of the grating by means of a stepping motor. 

I.T.T. Industr ia l  Laboratories. The instrument i s  designed t o  be used 
either as a scap.m5r, whsre the spectrum is scanned almost continuously 
with steps of 0.1A resolution, or  as a monochrmator, where par t icular  
preselected wavelength regions are examined w i t h  great  accuracy. 
the preferred monochromator mode, the instrument can be used e i t h e r  
as a obsemrer controlled device o r  as a semi-automatic device where 
one can program i n  up t o  ten spectral  regions t o  be studied and the 
necessary observation t i m e  f o r  each channel. 
strument then procedes t o  the first wavelength, counts photoelectron 
pulses f o r  the preset time and then p r in t s  out the t o t a l  count on 
an IBM typewriter before proceding t o  the next wavelength. 
procedure i s  followed through f o p  the en t i re  ten channel program, 
then i s  reversed, leaving the observer free t o  accurately guide on 
$he &$to t  or to m o d i f y  the observing procedure as required by the 
incoming information. 
makes the instrument fa r  more useful than originally envisaged. 

The actual  spectrometer i s  mounted on the extremely sturdy 
equator ia l  mounting originally used f o r  the Bruce photographic 
telescope, which was r e b u i l t  i n  the observatory shops. Photographs of 
the completed system are enclosed herewith, along w i t h  a block diagram 
demonstrating the f u n c f - ~ ~ .  of the coktroi a gdl~gmnt components. 
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Thls research program was given a considerable stimulus by the 
decision of the University of CNcago t o  construct a new observatorg 
f a c i l i t y  a t  the Yerkes Observatory t o  f a c i l i t a t e  the use and develop- 
ment of such instrumental research projects. 
building, designed prlmarlly by the principal investigator,  contalns 
two 16-foot dmes separated by a large electronics laboratory. 
north dam, containing the spectrometer is higher than the old Bruce 
Building which it replaces and gives a much better v i e w  of the 
horizon - so Important i n  the study of comets, 
with overhead cranes and trap doors f o r  rapid handling of bulky 
instruments, heaters f o r  use while working on Instruments during 
par t icu lar ly  cold weather, and e lec t r ica l  w i r i n g  suitable for a 
photoelectrlc ins ta l la t ion .  
enclosed wlth tNs report. 
i n  thls program wi l l  greatly enhance the probabili ty of i t s  succes6. 

of Dr,  Pave1 Mayer on January 1 as Research Associate f o r  par t ic ipat ion 
I n  this project. 
astronomer who has developed considerable instrumentation a t  the 
Charles University i n  Prague, where there I s  8 center of In te res t  i n  
c e l e s t i a l  scattered light phenomena. 

Obsemrations with the completed system began on a routing basis 
i n  May,  1966, the telescope being scheduled for operation on every 
night except those prohibited by full moon. O w i n g  t o  the absence of 
bright comets, the ini t ia l  program has been that of spectrophotometry 
of the emission l ines  i n  several low surface brightness planetary 
nebulae and HI1 regions- 
first four  members of the Balmer series and the xi0830 and A5876 
l i nes  of H e I ,  all of which can be sensi t ive indicators of' nebular 
conditions and the l i ne  strengths are i n  poor agreement w i t h  theoret ical  
values. This program is  proceeding sa t i s fac tor i ly ,  and it  i s  f e l t  
that  the experience gained i n  i t  will be invaluable i n  the f i n a l  study 
of comets. 
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Another important step taken during thls period was the hiring 

Dr. Mayer i s  a ak i l led  and experienced observational 
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